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We report on the experimental characterization of the dynamic properties of 2-D 
photonic crystal lasers bonded to sapphire. These structures are of great interest for 
integrated optics because of their relatively small size. The dynamic properties of the 
lasers are important not only from a system level point of view, but also because they 
contain information about how these microcavities modify emission. 
 
Our structures are formed in an InGaAsP membrane bonded to sapphire [1]. We 
have investigated devices that are between 3.2µm to 4.5µm in diameter and operate 
under continuous pumping conditions at room temperature.  We have measured the 
laser linewidth using a self-delayed optical homodyne approach, and have obtained 
the expected 1/Pout behavior. We have also demonstrated small-signal modulation 
responses with 3 dB frequencies in excess of 8 GHz in these lasers.  Finally, as a 
part of this investigation, we have measured the linewidth enhancement factor by 
dispersive propagation in an optical fiber [2]. 
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